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(57) Abstract 



The lid structure for a food 
packaging container comprises a 
paper-based body layer (1) and, on 
the side that is to be against the 
packaging container, plastic layers 
that function as a barrier and as 
heat-sealable layers. The lid struc- 
ture comprises, as the plastic lay- 
ers attached to the body layer (1), 
one or more layers (2; 2a, 2b, 
2c, 2d) of biodegradable plastic, 
such as polylactide and/or poly hy- 
droxy alkanoate and on their outer 
side, the outermost layer (3), which 
is formed of biodegradable ester 
copolymer, to whose ester parts a 
comonomer has been linked by es- 
ter or amide bonds. 
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Foodstufr package covers tructure 

The object of the invention is a lid structure for a food packaging container, 
which lid structure is of the type presented in the preamble of the attached claim 
5 1. 

There are several known lid structures used for closing food packaging 
containers, which lid structures are paper-based and comprise several layers of 
plastic on their lower surface. This kind of laminate structure is sealed fast to 
10 the edge flange of the packaging container that is intended as the actual 
storage space for the food. The lid must be, on the one hand, capable of being 
attached fast to the packaging container and, on the other hand, it must be 
easily detachable, in such a way that it can most preferably be pulled off 
completely from the packaging container, i.e. good peelability. 

15 

The lid structure, which is a paper-based laminate, has been presented, for 
example, in the international publication WO 95/10413. What is presented here 
is a gas barrier layer on the lower surface of the paper layer, attached to the 
paper by means of a sealing layer, which gas barrier layer may, for example, be 
20 of polyamide, and under it, a peelable layer that is heat-sealable to the 
packaging container, attached again to the gas barrier layer by means of a 
sealing layer. 

Other paper-based laminates comprising various plastic layers, which laminates 
25 can be used as lid structures that are heat-sealable to the packaging container, 
are presented in the EP patent 258527, EP published application 322189 and 
US patent 4469258. 

Paper-based laminates are intended to replace packaging laminates comprising 
30 an aluminium film, which are troublesome in terms of recyclability. Recently 
more attention has been paid than before to the recyclability of packaging 
materials. The aim is, for example, to sort wastes, in which case plastic and 
paper, for example, should be separated from each other. In packaging 
laminates, the various components are difficult to separate from each other. 
35 Therefore, efforts have been made to use compostable materials, i.e. 
biodegradable materials, where decomposition is caused by the action of micro- 
organisms starting in suitable conditions. 

Many biodegradable packaging materials are known, in which the aim is to 
40 achieve a suitable sandwich structure as regards biodegradability, on the one 
hand, and the gas and water vapour barrier properties required of a food 
packaging container on the other. In order to meet these requirements, several 
biodegradable plastics have been developed which can be used in the plastic 
layers of paper-based packaging laminates. Until recently, the scope of 
45 application has been liquid packaging containers and flexible packaging papers 
used in bag-like packages. Until now it has not been possible to apply the 
above-mentioned idea to lids which are stripped off intact, i.e. which are 
peelable. 
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The aim of the invention is to eliminate the above-mentioned disadvantages and 
to provide a lid structure which, on the one hand, acts as a barrier according to 
the requirements for food products, is biodegradable and, in addition, can be 
stripped off intact from the packaging container, i.e. is peelable. In this 
5 connection peelability refers to the fact that the body material of the lid, i.e. 
paper, and, on the other hand, one or more plastic layers remain attached to the 
lid, while the lowest plastic layer may remain fast to the edge at the packaging 
, container edges. To achieve this aim, the main characteristic of the lid structure 
relating to the invention is what has been presented in the characterising part of 
10 the attached claim 1 . 

The lid is a paper-based laminate made, for example, of paper or paperboard, 
under which there is one or more layers of biodegradable plastic, such as 
polylactide and/or polyhydroxy alkanoate, together with layers that may be of 
15 some other biodegradable plastic. The outermost, i.e. the lowest layer when the 
packaging container is in the position for use, which layer is attached to the 
packaging container, is a biodegradable copolymer (ester copolymer) 
containing ester bonds, to the ester parts of which copolymer a comonomer has 
been linked by ester or amide bonds. This outermost layer provides peelability. 

20 

Peeling occurs so that the peelable boundary layer is between the layer of 
biodegradable ester copolymer and the layer on its inner side, in which case, 
when the lid is removed, this outermost layer remains fast to the edge of the 
packaging container and the part of this layer which is in the middle of the 
25 packaging container comes off together with the lid. 

Alternatively, the lower surface of the lid can be formed of material whose outer 
surface forms a peelable boundary layer, such as styrene lacquer. 

30 Polylactides and polyhydroxy alkanoates, such as 
hydroxybutyrate/hydroxyvalerate copolymer are known biodegradable plastics. 
The thin outermost layer of ester copolymer is also biodegradable, which means 
that the entire lid is compostable. When styrene lacquer is used as the lower 
surface of the lid, the amount used is so small that it does not impair 

35 compostability. 

In the following, the invention is described in more detail with reference to the 
accompanying drawings, in which 

40 Figure 1 shows a section of one embodiment relating to the invention, 

Figure 2 shows a section of another structure relating to the invention, and 

Figures 3 and 4 show other possible structure alternatives for the lid. 

45 

Figure 1 shows a lid L relating to the invention, which lid has been heat-sealed 
to a cup-like or dish-like packaging container P. The lid comprises a paper- 
based body layer 1 , on the surface of which there may be coating layers, for 
example for printing. On the lower side of the paper, i.e. towards the packaging 
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container P, there is at least one layer 2 of biodegradable plastic. Furthest out, 
i.e. nearest the packaging container P there is a layer 3 sealed fast to the edge 
P1 of the packaging container which edge projects outwards, which layer 3 
enables peelability of the lid. The edge P1 is a flange-like part that in a manner 
5 known as such surrounds the central aperture covered by the lid, onto the upper 
surface of which part the lid L is sealed tightly. The lid L can be sealed onto the 
packaging container by heat-sealing the layer 3 onto the edge P1 by means of 
temperature and pressure. 

10 Layer 2, which borders on the body layer is of polylactide or polyhydroxy 
alkanoate, the latter possibly being polyhydroxy butyrate (PHB), 
hydroxybutyrate/hydroxyvalerate copolymer (HB/HV) or another polyhydroxy 
alkanoate, such as hydroxybutyrate/hydroxyhexanoate copolymer. The 
thickness of this layer may be 10 — 30 g/m^. 

15 

The heat-sealable and peelable layer is of ester copolymer, whose polymer 
chain characteristically has ester segments formed by a diole and bifunctional 
carboxylic acid (dicarboxylic acid), and a comonomer linked to the chain in 
polymerisation, which comonomer can form amide segments or ester segments 
20 in the polymer chain, in which case this comonomer is an amine or, 
correspondingly, a bifunctional carboxylic acid or their analogue. 

The ester copolymer may be a biodegradable polyester amide, which comprises 
successive aliphatic ester and amide segments. This polyester amide is 

25 statically built up as successive ester and amide segments. An example of an 
aliphatic polyester amide is a polymer which contains ester chains formed by 
adipic acid and butane diole and amide chains formed by aminocaproic acid, 
which chains are linked to each other by amide and ester bonds. Polyester 
amide can be worked when molten into thin films by means, for example, of 

30 extrusion or coextrusion. The melting point of the polymer is QO^'C, most 
generally above 100°C (ISO 3146/C2). The polymer is sold by Bayer AG under 
the trade name BAK 1095 and it has been deschbed in a European published 
application 641817 (Bayer AG), to which US patent 5 644 020 corresponds. 

35 The ester copolymer may also be a biodegradable aliphatic-aromatic 
copolyester, which is comprised of statically aromatic bifunctional carboxylic 
acid, such as terephtaiic acid or its derivative, of aliphatic bifunctional carboxylic 
acid, such as adipic acid, and of diole. Like polyester amide, the polymer can be 
worked when molten and its melting point (DSC) is above 90^*0, most generally 

40 above 100°C, and it can be worked in the same way as polyolefin, for example 
in the temperature range of 100...200''C. Like polyester amide, aliphatic- 
aromatic copolyester is suitable for spreading by extrusion or coextrusion. 

Aliphatic-aromatic polyesters are described in international publications WO 
45 96/1 51 73 and WO 98/1 2242 (BASF AG). 

The peeling of the lid in figure 1 occurs by delamination, i.e. the lid tears at the 
edge of the packaging container P at the boundary layer between the outermost 
layer 3 and the layer which is towards the paper layer. Layer 3 remains 
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attached to the edge of the packaging container, and layer 3 breaks between 
the open middle section and the edge of the packaging container, and layer 3 
remains attached to the lid in the area of the middle section. In figure 1 this 
point is marked with an arrow and a transverse line. 

5 

The maximum thickness of the outermost layer 3 is 5 g/m^, typically 1 — 4 g/m^, 
i.e. its quantity/thickness is distinctly less than the quantity/thickness of the only 
plastic layer or the total quantity/thickness of several plastic layers. 

1 0 Figure 2 shows another alternative, the function and structure of which are the 
same, with the exception that there are two biodegradable plastic layers 2a and 
2b, which have been chosen for their barrier and adhesion properties, between 
the outermost layer 3 of the ester copolymer and the body layer 1 . The inner 
layer 2a may be of one of the polyhydroxy alkanoates mentioned above and the 

15 outer layer 2b of polylactide, or the layers can be placed the other way around. 
Particularly advantageous is the alternative where the polyhydroxy aikanoate is 
the inner layer 2a that borders on the body layer 1 , and the polylactide is the 
outer layer 2b that borders on the layer 3 of ester copolymer, since polyhydroxy 
aikanoate has good adhesion to paper and polylactide and the latter has 

20 suitable adhesion to ester copolymer. 

Figure 3 shows a third structure, in which there are three biodegradable plastic 
layers 2a, 2b, 2c between the outermost layer 3 and the body layer. The middle 
layer 2b may be of one of the polyhydroxy alkanoates mentioned above and the 
25 layers 2a, 2c on either side of layer 2b may be of polylactide, or the middle layer 
may be of polylactide and the layers on either side of it of polyhydroxy 
aikanoate. The alternative where the outermost middle layer 2c is of polylactide, 
is advantageous, since as regards peelability it has suitable adhesion to the 
outermost layer 3 of ester copolymer. 

30 

Figure 4 shows a fourth possible structure, in which there are four 
biodegradable plastic layers 2a, 2b, 2c, 2d between the body layer 1 and the 
outermost layer 3. Here layers made of polylactide and of one of the above- 
mentioned polyhydroxy alkanoates can alternate in such a way that layer 2a 

35 bordering on the body layer 1 is made of one of the above-mentioned 
polyhydroxy alkanoates, in which case layer 2d bordering on the outermost 
layer 3 is correspondingly of polylactide, or the polylactide may be closest to the 
body layer, in which case layer 2d bordering on the outermost layer 3 is 
correspondingly of one of the above-mentioned polyhydroxy alkanoates. As 

40 regards peelability, the preferred alternative is that where layer 2d bordering on 
the outermost layer 3 is polylactide. 

There may also be more biodegradable plastic layers between the body layer 1 
and the outermost layer 3. 

45 

In the case that there are two polyhydroxy aikanoate layers in the laminate, their 
compositions can be different, i.e. they can be polyhydroxy alkanoates of 
different chemical structures. Likewise, the various polylactide layers can be of 
different grades of polylactide. 
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The lid is completely biodegradable in composting conditions. The 
biodegradability of the various plastic layers refers to the breaking up, by the 
action of microbial activity in the compost, of the polymer chain of their basic 
5 polymer into small-molecular compounds, particularly into carbon dioxide. 
However, on the lower surface of the lid L, comprising the paper body layer 1 
and one or more layers of biodegradable plastic, it is possible to use some 
known substance used in peelable lids, which substance is not known to 
possess biodegradable properties and which remains completely fast to the lid 
10 when removing the lid L. The amount of such substances is small, the 
maximum preferably being 5 g/m^, for example 1 — 4 g/m^, and styrene lacquer 
can be mentioned as an example. An example of this is the structure in figure 1 , 
in which there is a layer 2 of polylactide (approximately 10 — 30 g/m^) and, as 
the outermost layer 3, styrene lacquer (approximately 1 — 4 g/m^). 

15 

The packaging container P, which is open at the top and which is closed with a 
lid after the packaging container has been filled, is also preferably 
biodegradable. For example, it may comprise a paper-based body, on the 
surface of which there is a biodegradable plastic of the kind to which layer 3 can 

20 easily be heat-sealed, for example polylactide or polyhydroxy alkanoate, and 
this kind of sandwich structure has been illustrated by broken lines in figures 1 
and 2. The packaging container P may also be completely formed of 
biodegradable plastic or laminates thereof, for example, it can be completely 
formed of polylactide. The packaging container may be a cup-like packaging 

25 container containing drinks, dairy products or solid foods, or another type of 
packaging container containing foodstuffs. 

As mentioned above, the body layer 1 is of suitable paper-based material, such 
as paper or paperboard, which are also biodegradable. The body layer 
30 functions as the support layer, and its purpose is to form a suitable surface for 
printing. The grammage and thickness of the body layer are usually higher than 
the total grammage and thickness of the plastic layers beneath it. 

Small amounts of another polymer not affecting biodegradability may be 

35 compounded in the layers, such as another biodegradable polymer, as well as 
additives known in plastics technology mainly used to improve processability. 

The lid structure can be produced by means of coextrusion, in which case films 
formed of biodegradable plastic in a molten form are applied to the surface of 
40 the body layer 1 , after which lids L of the correct size and shape can be formed 
of the laminate material by means, for example, of die-cutting. 
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Claims: 



1. Lid structure for a food packaging container, whicin structure comprises a 
paper-based body layer (1) and, on the side that is against the packaging 

5 container, plastic layers that function as a barrier and as heat-sealable layers, 
characterised in that it comprises, as the plastic layers that are attached to the 
body layer (1), one or more layers (2; 2a, 2b, 2c, 2d) of biodegradable plastic, 
such as of polylactide and/or polyhydroxy alkanoate and on their outer side an 
outermost layer (3) which is formed of biodegradable ester copolymer, to whose 
1 0 ester parts a comonomer has been linked by ester or amino bonds. 

2. A lid structure as claimed in claim 1 , characterised in that there is a peelable 
boundary layer between the layer (3) of ester copolymer and the layer (2; 2b; 
2c; 2d) on Its inner side. 

15 

3. A lid structure as claimed in claim 1 or 2, characterised in that the 
biodegradable ester copolymer is of biodegradable polyester amide. 

4. A lid structure as claimed in claim 1 or 2, characterised in that the 
20 biodegradable ester copolymer is an aliphatic-aromatic copolyester. 

5. A lid structure as claimed in any of the claims above, characterised in that 
inside the outermost layer (3), forming the layer (2; 2b; 2c; 2d) that borders 
thereon, there is a layer of polylactide. 

25 

6. A lid structure as claimed in any of the claims above, characterised in that it 
comprises one or more layers of polyhydroxy alkanoate and one or more layers 
of polylactide. 

30 7. A lid structure as claimed in any of the claims above, characterised in that it 
is produced by coextrusion. 

8. A lid structure of a food packaging container, which structure comprises a 
paper-based body layer (1) and, on the side that is to be against the packaging 

35 container, plastic layers that function as a barrier and heat-sealable layers, 
characterised in that the said lid structure comprises, as layers that are 
attached to the body layer (1), one or more layers (2; 2a, 2b, 2c, 2d) of 
biodegradable plastic, such as polylactide and/or polyhydroxy alkanoate and on 
their outer side an outer layer (3) made of a peelable substance, the outer 

40 surface of which layer forms a peelable boundary layer, and the quantity of 
which layer is smaller than the quantity of one or more layers (2; 2a, 2b, 2c, 2d) 
of biodegradable plastic. 
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